In industrial processes such as blending, transfer, storage, feeding, compaction and fluidisation, the reliable flow of powder plays an important role since it can affect the quality of the final product or production rate. Poor flow leads to wastage, machinery maintenance problems and downtime, with associated costs. There exist a number of test methods for evaluation of flow behaviour of powders most of which require a relatively large amount of powder. There are a number of industrial cases where small amounts of loosely compacted powders are handled and processed, such as filling and dosing of small quantities of powder in capsules and dispersion in dry powder inhalers [1]. In other cases, the availability of testing powders could be an issue. For instance in nuclear and pharmaceutical industries, the amount of powder available for testing is limited due to ionising radiation risks for the former and limited production in the early stages of development for the latter. This exposes the need for a testing method of flowability, which makes use of small amounts of testing material. Hassanpour and Ghadiri [1] proposed a test method by ball indentation which can be performed on small amounts of loosely compact powders. The preliminary results of the ball indentation method correlated well with common test methods, such as the unconfined compression and shear cell testing, where a linear relationship between hardness as measured by ball indentation and the unconfined yield stress prevailed. However it was found that the ratio of hardness to unconfined yield stress depended on the material. In a bed of particles under compression the particles are not uniformly loaded, this makes it difficult to analyse the bulk behaviour based on the single particle properties. Moreover, measurement of internal stresses and structure is not possible experimentally. Therefore, the most appropriate approach for this purpose is the use of computer simulation by the Distinct Element Method (DEM).
Results
A sensitivity analysis of bed height (Figure 2 ) revealed that a minimum bed height of 20 particle diameters is required in order to achieve reliable hardness values. It was also found (Figure 3 ) that indenter sizes with diameters smaller than 13 particle diameter exhibit fluctuations in hardness measurements, whereas indenters with a diameter of up to 22 particle diameter result in stable hardness values, providing the minimum sample criteria are met. As the indenter size decreases, it moves closer to the size of bed particles. Therefore, rearrangements at the single particle level influence the force on the indenter throughout the indentation process, resulting in fluctuations. 
